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[ja.*M] 

* ^o\) cfltb o]^- ^Ml&-g; 3#*Hr *)ll#3l£]-; #7l z| *fl^<q o]^- ^ 

^I3^^2f; # 7 j ^ ^) °)^&2] AVEfll- <^2=i *>M-^£ yfl^(bad) ^"Hfl 

^114^^14; ^ A}^ ojS.&0] Aj-Efl S ^-ol S.^- ^(good) ^-HflO] ^ ZV A-) 

^(Pr/^O^-S 2^*H ^l5#7fl!- iU-^f^ ol^-^^o.^ ^ 014. 
£ 2 
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q]o}&\ 3^aJ w 0 V^{DATA TRANSMISSION AND RECEPTION METHOD FOR 
MOBILE COMMUNICATION SYSTEM} 

£ 2^r #7] £1<^1 c-flolE^ #a] 4^^- ^.o] 

£ 3-8: *r€- °1^A] Al^flo]]^ ^AjJjL^ ^-g. ^.o] 

5. 4^ ^-71 £3^1 ^}o]b\ ^a] ^.o] 

^W^l C-flojE^ Hj-^ofl ^ o_S, m§| 4^ ^ 

(Multiple Access) ^ 7fleH(Multi-Carrier) -g-A] a|^^oHa^ s)-^)^^ a] *fl^ ^ofl 4 

#efl^ ^^S^-El >=kM§*Hr £.^*}7] W y o v ^-2.S., 43 S^CPower control) 

y o v ^ ^ 33 ^JtKerror correction codes) ^ 7fl^^ 0.5. A}-g-s}-^ %o] 
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<7> nJ-BH, ^Hfl^lfe A *T 9l$= U o V ^°l "fi^l, *1 

-g-^1-71 ^SflA^ ^fl^ ol^Hgain)^ cfltb ^*l7> ^[^>M- ( ZL &o] ^ ^ o)^ ^ 
on- ji^^ yv^ol ojo^4. 

<8> n}^, £ uV^ ^ 3^ *fl^^7l 3 

cff^ *}^«\] &0^, A] *fl^ ^ofl ^Al UK-]* 

^- A o V % V *r 5^-^ *Rr, taV^-g- ^^*Vo)l SL2\o] o|cf. 

<9> zV-g, JZ-aJ-g. ^^}7] W £ ^ o :> ^ C-llolEi^ ZV ^ ^6\] cfl *1 o) s. 

^^m^r ^11^:711^; ^-71 4 Ala. AJ«-i- 

* 

7l^^( Yo )5]- tiling ^12^^1^; ^-71 ^^^4 Aj^^ofl tfl*H ^ A^ti ^ oi 

*ti\t ^l^-^l ±^ 7)^&( y °) ^(good) <#ns. &&*}±= m&As±; W ^ 

^1 ^Efll- ^ S^M^S. «l]^(bad) ^-Hfl7|- 2^<H ^ 

^4 ^*fl ^Efl S^-O] o^- ^(gOod) ^Eflo] ^.o , ZV A^ti. ^ofl cH*V ^^SH-] 

^15^^11- ^^>o^ Ol^^ ^^jo^ tH=K 

^^^4 ^^1^ ^ll^Tj)^; z]- ^fl^^ o]s_ ^^^4 ^^1^ i 
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# SVM-Bl-IE. 7l^^( y °) ol^>^ ^ o. afl^(bad) ^^Kn, £.€■ >H^fl^°fl 

^ ^ °1^1 £3 7]^#( Yo )°ltf«?l ^ o. ^ (g00d) ^13^1^; ^71 ^ 

3 ^1 °t^2);5l «fl^(bad) ^-Bfl7> 

*fl diT^ ^olEi7> , ^ ^ 7)^o\] 2)n ^ t-flolEil- z>\±r *ll5# 

^ * <5j-g-] 

<11> ol^ ( 1^0} H>^-3j^ ^Al^l- ^ %1-3^M #Afl*| ^^^>7lS tH}. 

<12> SI*- £ ^ofl tcj-s o]^-f-A] ^AlJjLo] ^Aj°- j^o] #4^- 

S.^- 33 i^fl Q-aryCAl^B^ofl 4^ bit^ tfSTfl ^ ^ 

°J^^ *Rr ^^Ci (10)21-, ^"71 <*1-S^€ C-HojEiS ^^MH3 H o^lt %n 

o]Eisl« 0 i ^ o]E| el v\ (20)3, ^BlElwj^ 2fl&|^(Parallel)2l Q- a ry ^HE^-i-, a1&)<* 

(Serial)^ A bit IS £-5l*H -HJi ^(sub channel^ #^}tt sfl ^Ml Bl ^ £«:7l 
(30) 3, A o v 7l *fl^ cflolEil- AA #^Rr cf^o} ^syl (40a - 40n)S. 

^2:-^(40)3, #71 A^ ^fl^^ ^ C-flo]Ell- -8, ^BfloflAi ol ^- ( ^ fc, ^ tfl 

^^(Pr) n J:f^S *M 2^sH cf^^l ^7l(50a - 50n)S. ^#^f 

(50)S ^-3£ ^^-(50)3. ^3£t}. 

<13> Aj- 7l ^ ^-ol ^H^l , £ «Vrgo. ^£ofl ^A] £ uffi). ^o] , ^ efl o] 

El si A ^ ^ ^Tfl^ ^#^H(S101), 4 ^ti. Ol^- 
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*fl^ ^ SVM-eJ-E ±^ 7)^m y °) ^-f *fl = (bad) ^"EflS. ^*Vj1(S104), 

(S103). 

4-§-, A oM ^ ^1 #Efl» (S105) , °]h=. *}^5. wfl = 

(bad) ^-f (S106), #^(50)# .2.H(0FFM1^ SL€- c-flo] 

Ei# ^(olnfl, nf<^ '0')(S108), ^-tCQ-ary ^(erasure) 

*>4(S109). =LZ)5L, ^7} ^ o)^^ <£A Q }mk2) ^ 2-¥ ^(good) ^91 3 

*?>^-(P R / y *>Oil5. 2:^*H #*W(S107). 

^r, EH E*l€ wV4 ^-o] M(=log 2 Q) 7\<*\ ^ 3U, ^1- 

^h.^o} *fl\i o]s-g- y *^(i_thsubchannel gainfor k_th userHii}-Jl f- nfl , X\^6\] 
*\1= ^ °\}^ ^ ^*\&*\]*\ ^ 01^.(2)-^^ 

^ SE^r ^l-§- °l-8-*H ^)^r ^J^S feedback)^ ?\ jl, o]m. o]$-f>\a\ ^x\# 

^e^i, ^^Hxr ^fl^^-Efl^ #Ji(good), M-^(bad)* cf^-i). ^-o] ^*Vtf. 
^(good) <M : YW 2> Yo for «///,/€= {1,2,- ,A^} 
aH^(bad) #Efl : Y*./<Yo forborne/, /E {1,2,- 
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<19> ^7)9}- Qo] ^ o}s. tt*\si\. *3*fl ^ o]^<^ 4f ^i-^- 47V^l((bad, bad), 

(bad, good), (good, bad), (good, good))S. ^--ff- 7}^-s}t^. 
<20> ^7l^, a o V 7 | ^ Hj-^ofl cH^A^ ^^5r>^ ( ^Al^-oflA^ ^^1^0.5. Sj-^ 

* *ti\i £ -a-i-ol ^^Hfe °1* °l-g-SM ^^"Hflo] *fl^#ofl tfl*V 

£ ^(correlation)^ SM^JE-S. *1 sfl #Bfl^ *fl^3HI rfl*}- 7 >^>7fl 

< 21 > °1^7ll ^ ^^^1* °l-§-*H u l2fl ^o v ^ cfltr ^3*1* 2fl*HsrH <^ 

2]iE.«W ^-fr *l2fl ^Efl(^, ^ 

*ll^o} wflc(bad) ^ ^"(good) ^Efl^l^l ^ ^o] ^Tfl £)tt ^ol4. 

£ Sfltg- Al-i- ^ o^«^ ^-Cf. 

<23> 1. (bad, bad) -"Sfl^-i: ±7] & Power for i_th subchannel=0, for all i, 2, 

-,M> 

<24> 2. (bad, good) ^#431: ^ & Power for i_th subchannel=0, for all i, ie{l, 2, 

-,M} 

<25> 3. (good, bad) ^sfl^l- ±>\ & Power for i_th subchannel=P, for all i, 2, 
-,M} 
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<26> 4. (good, good) -♦SH^l- ^7]^^- & Power for i_th subchannel=P, for all i, ie 

{1, 2, -,M} 

<27> A o V 7 |<4 -g-^c^ Ji^ Ufsq- ^-o] ^^-oflA^ ^ °1 ^ *1 44, good 

^-Eflol^ "Power for i_th subchanne 1 =P" 3. ^j^jL, bad -^^M^ "Power for i_th 
subchannel=0" 5. 4^ ^1^14. 
<28> tr^, ^^Hfe ^ Q-ary ^*l7> «fl^-(bad) tfEflojig ^ ^^S. 

?i^>Jl, ^*]7> •S-(good) #4^-1 » OAS. §H &£N a Jr, ^Ml 

*im °fl el (error) € 7>^o] oio ES| o] ^ «a] isfl# Q- ary 

<29> s£ 7 ]<% ^-o. Q _ ary BlQck Decoder ^ -2--ff ^ 7}^ 

(erasure-error correction)^- °l-8-*fl El* -^tr^r. 
<30> ^, £ ^^34 ^^^1 tfl«H, ^Al^oilA^ h.s. Aiti^fl^ofl cfl *V ^ o] 

m y k,i)o) ^ 7l§^r(Yo) ol^Vol^ good Aj-Efls. ^^*fi, ^^-^^olerS *flv| 

7l§^(Yo) o]^>ol^ bad sfrtfg. 4i^Rr3l, ^-Hflofl 144 47>*1 

51 jl, ^7} *m A o v 3H ^ef ^ Q-ary ^*l7> bad ^3H^ 
i7i ^H^i, ^8 SHI #3|7} good ^-Eflol^^ ^ o]s.oi bad 

^^Mlfe Q-ary ±7] 43 #^*r4. 

<3i> o^H, AV 7 i Aj^-o. 3^ #^^-(50)1- A^aI^ s.^ a. c-llolEi* 

^ul, Sfl^ Q-ary ^#-g; ±7^*}^ ^HW. 
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<32> ^-71 ^#^-(50)^ -gr/iLH. *H £ i7i ^11 ^i#^7l *H 

o]J?-7} K\ S.-%S\o] olc^o) ^uV | o^hV^ oj^Al Al^Eflofl i^o} ol^ ^H^M ^ 

AH SE*V, 4>7l ±7] *JjiUr ^£5] ^A]Jf S £^*Kr ^ 7H if^o. 

<33> cfnv ) ^ ^aH^a^ ^aisj ^ti sflv^ ol^ofl rfl*V ^§#4 ^aflSM ^ 

A o^l- ^« # °1 — ^VM-^ *fl*i 4 V ^7> bad #3)7> ^ sfl^ 

Q-ary ^#^1 « ^7} ^ ^ ^ 7l«j# o]-§-*fl efl e] » 4^§V 

<34> ^"71 ^^-(50)1- ^>7l ols.( channe i gain)^r 

^#(^1^)^71 W « 0 V^^1 cfl«flA^, o}nl 7 >*1 ^# «^o) ^ 7 fl£M fl7l nfl-g-ofl , ZL 

# s>i4&|-£ *fl^ ^-Bfl7> bad ^o v ^7l- ^ TJ^-, Sfl# Q-ary <M ^7] (erasure) # 

43 tifls^ i£f ^ ^41-^ « cl^oflA^ ^ ^ 

^Jfofl^ ^ 711-, ojAVcq ofle^V ^-f ^B^Oj-f, g^^Hfe 
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f-^fl <tMM z^-zv 4^ ^ 4^71 (60a - 60n)S ^€ 4^(60) 

Sf, ^-71 42€ z}- bit 1 >H« *fl\i dM^t- sflal'gfi] Q-ary cflol^s £^Rr ^H^/sl) 
e^fl ^^71(70)^, #7l Q-ary dH^l- 3 <?! 3 3 ^ *rfe ^ a] (80)5+, ^7} 

€ dl°lEi<Hl^ 4i7m HH^l cfl^Ai ^ SL^ ^ 7)^^ ^<sH ^ cflolE^ 

43l*Rr ^ ^^c](90)5. ^€4. 

(1,2,... M)^ o]s.ol ^#-8: ^#*>oi(S201), 3^1^eHH3 S.-& A^y. 

jSfl^ o]^(Y*;Ool dt^§ 7l^^(^ } o]#o]t& ^( g00 d) ^^^>J1(S102, 
S103), tr A^^^olel-s. ^ ol^-ol 7l^^(Yo)o)^>olTg tifl^(bad) ^S. ^*Rr 

cfl(S102, S104), ^§&3r ^ 47>*1 <#t%7\ 3^(S105), #7] 

M 4e}. ^fltg- Q_ ary mm. ^x] 7 } afl = (bad) ^"HflolTm- ^tr #^7} 

^(good) 4 V 3H^51 ^*fl *m o)^o] Mfl^(bad) ^-Mtt Q-ary ±.7} 

(erasure^ o^o^ ^ 3£^H(S106, S108), ±7] ^ ^ 7l»H 9]^ c^^-g- + 
^*>JL(S109), =lH*\ ^-H^tf^r ^1&<3] ^Efl7l- 5Kgood) ^Bflo] ^-f) 7l# 

S] ^tiV^oi ^-^(Demodulation) #^.2.5. t-fl °1 e\ # c|^^ *>Cr(S107) . 
<38> ^ 7 )^ ( ^av^o] -^e4- •1','0'Sl 4s o j e^ nKg- c]^S #^«Hr ^ ^d]^, 

4i71 C-flojE^V 5^ ^-f 'l'.'O'^^l ±7]%2L(7}%, 'E' ) CllolEi7> 3 <H , H°fl 

<39> A>7lSq- Z>ol -S- ^cg^ 3^0} ^/^af *H #0. 3.^ , ^^o] ^] ^ ^ofl 
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a}-§-*Vo] sflii^S. ^-^^^), sj^-^o] cff^^ ^(multiple access interference)^ # 

<40> SEtr, *ti^ «r^°] ^1" 3-?-, « ^l^l -2-fr7r 

3 (Erasure-error correction) °l-§-*fl ^, *r*l &^(#, -$-^-7> 

€■) ^ 4m (Erasure) 3. *1 3^.^*1, ^^-^ ^ cJacj^H -S- 

<41> aJ- 7 ] ^o] M. «v^ol lAi o].g-^ ±7i ^ 33 7^ 3^ 

(error-only correction) 1 ?! ^ « 0 V ^H1 a l*fl ^r^l 3 #7fl *r^. ^r, 3^ i 

<42> oi^-oflA-i £ o)^^. 4^41 

°l^r ^3&4 *m °l^(gain)°l| ^ ^3 Sir^l ^1 i=f» 

°1* iL^-^S.*! , ^ ^l^^r ^TS^l 33 «o V ^ ^.^ Jl^^^-S *r-§-tr 
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c-fl oi bi o) 4 ^fl^ofl tfl*v oi=. ^^^4 ^«-g: 3#*Rr *ilra-7fls}-; 

^-7] Z]- ^ti. ol^. ^^^4 i^Sj 7]$^(^)4 tiling ^12^^21- 

oltfSl "^(good) ^t^tt m&W: 

A o v ?l ^ <>) ^ I^l^S afli=(bad) ^-Bfl7> 

31^; 

Aj. 7l ^ 0)^-^2). ^*fl ol^-^o] ^-Hfl S^-ol 2.^- ^-(good) ^-f , 4 A^fl 

^(P R / 7 ^0^S. *i^Hr ^5^l# £f5M 3# ^°-5L <5>^r °}%- 
2] 

=tHJ€ cflolE^ z\ A^ti ^ofl tfltb 3#*Hir ^ill^Tjl^; 

^-7) A *fl^ o]S- ^^^2)- A]^-g- 71^^(^)34. tiling 

*fl2#7fl<2}-; 
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^(good) ^Bfls. ^13^7114; 
#7l ^ °m&4 *3*fl o)s.^ ^ m o]± t}^5L tifl = (bad) ^Bfl7} 

Aj. 7 ) ^ofl C-fl^lEi7> ^-f, ±7] SL^- 7)^o\] o] -A] t-]H Ei 

1- ^51*3 ^5^^1- £^*H ol-c^^l 53^- O.JL ^ ol-g-^-A] Al^Eflo^ c-flolE-1 
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